A large variety of insecticides, herbicides, and fungicides are widely used in agriculture to increase yield, control microorganisms that may produce toxic or carcinogenic metabolites, and reduce the price of food production. Such pesticides are intended to kill living organisms, and a potential dose-related acute and chronic toxicity exists in humans with an estimated 800 000 cases of acute intoxications each year worldwide, including some 3000 deaths.
1 2 The use of pesticides and their acceptable maximum concentration in foods therefore need to be regulated. Of particular concern is the exposure of infants and children to food contaminants because of their possible increased susceptibility for adverse eVects. [3] [4] [5] In this article we wish to comment from a paediatric perspective on the choices, which have recently been debated, for defining reliably safe maximum residue limits for pesticides in dietary foods for infants and young children in the European Union.
The directives of the European Union on infant formulas, follow on formulas, processed cereal-based foods, and baby foods state that these products "shall not contain any substance in such quantity as to endanger the health of infants and young children", and that maximum levels "shall be established without delay". 6 The important premise for paediatricians is that infants should not be exposed to any unnecessary risk. The commission intends to propose maximum concentrations of pesticides in these foods by 1 January 1999. 6 Such maximum concentrations are also required for organically grown baby foods which may contain residue concentrations exceeding those acceptable for infants. This is because the European Union regulations on ecological agriculture do not exclude contamination from soil, air, water, or other sources and do not provide maximum residue concentrations for organically grown foods.
At least two options exist for setting maximum residue concentrations. They may be defined for each individual contaminant, based on estimations of acceptable daily intakes (ADI) for the most susceptible parts of the population combined with estimates on the range of intakes of specific foods in these populations. A second option is to set a low general limit for any pesticide residue, aiming at the avoidance of pesticide exposure of infants and young children and any associated potential risks, as far as is practically feasible.
Defining safe maximum residue concentrations for each individual contaminant barely seems possible because there are about 800 pesticides that are permitted for use in the European Union, 6 particularly as an ADI value has not yet been established for many of these compounds. 4 Moreover, ADI values that do exist have been delineated from studies in vitro, in experimental animals, and from observations of toxic eVects in humans, but only very limited data are available on toxic eVects in human infants. Also, not much information exists on pharmacokinetics and pharmacodynamics of pesticides in developing organisms.
1
Toxicity of pesticides in infants and young children may diVer quantitatively and qualitatively from that in adults. Quantitative diVerences exist in absorption, metabolism, detoxification, and excretion, which may make infants more or less sensitive to various xenobiotics than adults. 5 These diVerences need to be related to the specific food intakes of infants and young children that are much higher per kg body weight than in adults. For example, the estimated 95th centiles of consumption of manufactured baby foods in infants aged 12 months are as high as almost 50 g/kg body weight per day. 7 Qualitative diVerences in toxicity result from the particular sensitivity of a growing and developing infant where exposure can have other eVects than in the steady state situation of an adult. 8 For example, delayed neurotoxicity of pesticides has been observed in animal studies as a result of exposure during a susceptible period of early organ development, with a dose considered subtoxic to adults.
1 Such functional toxicity of pesticides on the developing organism is not only restricted to the nervous system but has also been observed as toxicity on the developing reproductive, immune, and endocrine system. 1 Little work has been done to identify long term eVects after a period of latency, and a serious methodological limitation is that long term eVects in humans cannot be reliably simulated in experimental animals. Some pesticides share a common mechanism for their toxic eVects, but a lack of information exists on the eVects of exposure to a combination of diVerent pesticides in infants. The potential consequences of genetic variability within infant populations on the metabolism and biological eVects of xenobiotics also are not yet known. In view of the acknowledged lack of information on toxicological eVects during early human development, it was previously concluded that threshold values for ADI could not be considered applicable in infants during the first three months of life. 5 9 The limited dataset available appears inadequate for a thorough scientific risk assessment of the short term and, particularly, long term toxicity of the many pesticides in use in infants and young children. A workshop of the International Pediatric Association recently concluded therefore that it would be prudent to apply a strict general limitation of the presence of unnecessary and potentially toxic substances in baby foods. 10 The Scientific Committee for Food of the European Union has recently supported the setting of a general maximum residue concentration of 0.01 mg/kg for pesticides in foods intended for infants and young children, with the exception of those pesticides for which an individual risk assessment would indicate a lower maximum residue concentration. 7 This threshold concentration of 0.01 mg/kg has been based near the limit for analytical determination of pesticides with traditional methods. Occasionally, concentrations of pesticide residues higher than these are found in breast milk, but the working group feels that the benefits which can be derived from breast feeding outweigh any possible disadvantages. The practical feasibility of a general maximum residue concentration of 0.01 mg/kg for pesticides in dietary foods intended for infants and young children, at reasonable cost, is underlined by the fact that this low threshold is already in use in several member states of the European Union, and at present some 40% of foods for babies and young children in the European Union are produced under the conditions of this limit. young children. 
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